Arylsulfatase was released almost completely from intact cells of Pseudomonas C,2B after osmotic shock or after treatment with lysozyme. These results suggest that the enzyme is cell wall associated in this soil isolate.
Arylsulfatase (arylsulfate sulfohydrolase, EC 3.1.6.1) catalyzes the release of SO42-from sulfate esters of simple phenols. In view of the widespread occurrence of arylsulfate esters in nature (3), microorganisms synthesizing this enzyme are considered by many to be important for sulfate ester mineralization in soils that contain high levels of sulfur in the form of ester sulfate (7, 16) . Tabatabai and Bremner (13, 14, 15) were the first to demonstrate that Iowa soils that are rich in ester sulfate (up to 93% of total soil S) also exhibit appreciable arylsulfatase activity. Further studies (1, 2, 8, 9) have confirmed these findings for other soils, and there is evidence (13) that much of the soil arylsulfatase activity is associated with microorganisms. To assess the involvement of intact cells in sulfate ester mineralization, it is necessary to know the cellular location of the responsible enzymes. Despite indirect evidence suggesting an exocytoplasmic location for arylsulfatase, there is no direct evidence available for any one bacterium (4). This study was undertaken to determine the location of the enzyme in a soil bacterium isolated and identified by Payne and Feisal (11, 12) as a Pseudomonas species.
Bacteria, derepressed for arylsulfatase formation (6), were subjected to osmotic shock as follows: cells (0.2 g, wet weight) were suspended in 25 ml of 10 mM tris(hydroxymethyl)-aminomethane (Tris)-hydrochloride buffer, pH 8.0, containing 20% (wt/vol) sucrose and varying concentrations of sodium ethylenediaminetetraacetate (EDTA). Cells were harvested by centrifugation after shaking at 30°C for 10 min, and the cell pellet was suspended in 25 ml of water containing varying concentrations of MgCl2. This suspension was agitated at 30°C for 10 min, followed by centrifugation and cell rupture. Cell extracts, wash fluids, shock fluids, and culture supernatants were dialyzed and assayed directly as previously described (5, 6).
Arylsulfatase activity of shock fluids was dependent upon the EDTA concentration of the preliminary wash solution (Fig. 1A) , as well as upon the MgCl2 content of the solution subsequently used to shock the cells (Fig. 1B) release of arylsulfatase after incubation at 30°C for 10 min (Table 2) .
Collectively, these results suggest that arylsulfatase is cell wall associated in Pseudomonas C,2B. Moreover, the almost total release of the enzyme after osmotic shock indicates a periplasmic rather than a surface location. This possibility is supported further by our failure to detect significant activity in wash fluids or in culture supernatants (Tables 1 and 2 ). Arylsulfatase thus differs in its cellular location from the alkylsulfatases, which appear to be distributed throughout the cell wall of this isolate (5). 
